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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 



1. claims: 1-26, 28-35, 36 partially, 40 

A method for the directional subcloning of DNA fragments 
comprising: a) providing a first vector comprising a first 
selectable marker gene and a DNA sequence of interest, which 
DNA sequence of interest is flanked by at least two 
restriction enzyme sites (REs), wherein at least one of the 
flanking RE sites is a site for a first RE which has 
infrequent restriction sites in cDNAs or open reading frames 
from at least one s'pecies and generates complementary 
single-strand DNA overhangs, wherein at least one of the 
flanking RE sites is for a second RE which has infrequent 
restriction sites in cDNAs or ORFs from at least one species 
and generates ends that are not complementary to the 
overhangs generated by the first RE, wherein digestion of 
the first vector with the first RE and the second RE site 
generates a first linear DNA fragment which lacks the first 
selectable marker gene but comprises the DNA sequence of 
interest; b) providing a second vector comprising a second 
selectable marker gene which is distinguishable from the 
first selectable marker gene and non-essential DNA 
sequences, which non-essential sequences are flanked by at 
least two restriction enzymes sites, wherein at least one of 
the flanking RE sites in the second vector is for a third RE 
which generates complementary single-strand DNA overhangs 
that are complementary to the single-strand DNA overhang 
generated by the first restriction enzyme in the first 
linear DNA fragment, wherein at least one of the flanking RE 
sites in the second vector is for a fourth RE which 
generates ends that are not complementary to the ends 
generated by the first or third RE but can be li gated to the 
ends generated by the second RE, and wherein digestion of 
the second vector with the third RE and the fourth RE 
generates a second linear DNA fragment which lacks 
non-essential DNA sequences but comprises the second 
selectable marker, which second linear DNA fragment is 
flanked by ends which permit the oriented joining of the 
first linear DNA fragment to the second linear DNA fragment; 
and c) combining the first and second vectors, the first 
vector and the second linear DNA fragment, or the second 
vector and the first linear DNA fragment in a suitable 
buffer with one or more REs under conditions effective to 
result in digestion to yield a mixture comprising the first 
and second linear DNA molecules which are joined in an 
oriented manner, said method wherein at least one 
hapaxoterministic RE is used; 



2. claims: 27, 36 partially 
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A method for producing a vector suitable for expression of 
an amino acid sequence of interest, comprising: combining at 
least two vectors in a suitable buffer with one or more 
restriction enzymes and optionally DNA ligase under 
conditions effective to result in digestion and optionally 
ligation to yield a mixture optionally comprising a third 
vector, wherein a first vector comprises a first selectable 
marker gene and a DNA sequence of interest, which DNA 
sequence of interest is flanked by at least two restriction 
enzyme sites, wherein two or more of the flanking 
restriction enzyme sites are sites for a first restriction 
enzyme which is a hapaxoterministic restriction enzyme, 
wherein digestion of the first vector with the first 
restriction enzyme 'generates a first linear DNA fragment 
which lacks the first selectable marker gene but comprises 
the DNA sequence of interest and a first pair non-self 
complementary single-strand DNA overhangs, wherein a second 
vector comprises a second selectable marker gene which is 
distinguishable from the first selectable marker gene and 
non-essential DNA sequences that optionally include a 
counterselectable gene, which non-essential DNA sequences 
are flanked by two or more restriction enzyme sites, wherein 
two or more of the flanking sites in the second vector are 
for a second restriction enzyme which is a hapaxoterministic 
restriction enzyme, wherein digestion of the second vector 
with the second restriction enzyme generates a second linear 
DNA fragment which lacks non-essential DNA sequences but 
comprises the second selectable marker gene and a second 
pair of non-self complementary single-strand DNA overhangs, 
wherein each of the second pair of the 
non-self-complementary DNA overhangs is complementary to 
only one of the single-strand DNA overhangs of the first 
pair of non-self complementary single-strand DNA overhangs 
and permits the oriented joining of the first linear DNA 
fragment to the second linear DNA fragment. 



3. claims: 37-38 

A method of inducing expression of a DNA sequence of 
interest in a host cell, comprising contacting a recombinant 
host cell which is deficient in rhamnose catabolism, and has 
a recombinant DNA molecule comprising a rhamnose-inducible 
promoter operably linked to an open reading frame for a 
heterologous RNA polymerase, with rhamnose and an expression 
vector comprising a promoter for the heterologous RNA 
polymerase operably linked to a DNA sequence of interest. 



4. claim: 39 
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A method comprising introducing a vector comprising a 
nucleic acid fragment encoding a barnase which lacks a 
secretory domain into a recombinant host cell which 
expresses barstar from a promoter which is constituti vely 
expressed in procaryotic cells. 



5. claims: 41-43 

A vector comprising an open reading frame 3 5 to a DNA 
fragment of no more than 30 base pairs, which DNA fragment 
comprise a ribosome binding site, a Sgfl recognition site, 
and a sequence which, when present in mRNA enhances the 
binding of the mRNA* to the small subunit of a eucaryotic 
ribosome; a vector comprising a Sgfl recognition site, a 
sequence which comprises ATG and which sequence when present 
in mRNA, enhances the binding of the mRNA to the small 
subunit of a eucaryotic ribosome, and an open reading frame 
which begins at the ATG in the sequence; 

6. claims: 44-102, (116-119,121-126,128) partially 

A vector comprising a Sgfl recognition site 5' to a 
recognition site for a first restriction enzyme which 
generates blunt ends; a vector comprising a first open 
reading frame which includes a Sgfl recognition site and a 
recognition site which is not in the open reading frame for 
a restriction enzyme that has infrequent restriction sites 
in cDNAs or open reading frames from at least one species 
and generates blunt ends; a vector comprising a ribosome 
binding site which optionally overlaps by one nucleotide 
with a Sgfl recognition site and a recognition site which is 
not in the open reading frame for a restriction enzyme that 
has infrequent restriction sites in cDNAs or open reading 
frames from at least one species and generates blunt ends; a 
vector comprising a first open reading frame which includes 
a recognition site for a first restriction enzyme that 
generates a 3' TA overhang and a recognition site for a 
second restriction enzyme that is not in the open reading 
frame generates blunt ends; a support comprising a plurality 
of recombinant vectors; a process to prepare said support; a 
library of recombinant cells comprising said recombinant 
vectors; 



7. claims: 103-114, (116-119,121-126) partially 
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A vector comprising a first open frame which includes a Pmel 
recognition site and is linked at the 5' end by a 
recognition site for a first restriction enzyme that 
generates complementary single-strand DNA overhangs; a 
support comprising a plurality of recombinant vectors, 
wherein at least one recombinant vector was prepared by 
using said vector including said Pmel site; a method to 
prepare said support; a library of recombinant cells 
comprising said recombinant vectors; 



8. claims: 115,120,127 (121-126,128) parti al ly, 129, 130 

A support comprising a plurality of recombinant vectors, two 
or more of which comprise an open reading frame for a 
different polypeptide, wherein at least one recombinant 
vector comprises a promoter and an open reading frame which 
is flanked by two exchange site; a method to prepare said 
support; a library of recombinant cells comprising 
recombinant vectors or a library of recombinant vectors 
comprise an open reading frame for a different polypeptide; 
a method to prepare a plurality of mutagenized recombinant 
vectors: comprising providing DNAs comprising a plurality of 
mutagenized open reading frames flanked by two restriction 
enzyme sites for a first restriction enzyme which is a 
hapaxoterministic restriction enzyme and generates a first 
pair of non-self complementary single-stranded DNA 
overhangs; a library of recombinant cells or a library of 
recombinant vectors, a plurality of which recombinant 
vectors comprise said mutagenized recombinant vectors; 



9. claims: 131-141 

A method for performing genetic analysis, comprising a) 
populating a database of genetic data with a plurality of 
genetic records; b) querying the database of genetic data to 
identify a first subset of genetic records; wherein each 
record has at least one recognition site for one 
predetermined restriction enzyme or for a restriction 
enzymes included in a set of predetermined restriction 
enzymes; and c) determining a set of statistics associated 
with the restriction enzyme recognition sites for at least a 
second subset of genetic records in the first subset; A 
computerized system for genetic analysis, comprising a 
database of genetic data; a processor; a set of one or more 
programs executed by the processor causing the processor to: 
query the database of genetic data to identify a first 
subset of genetic records; wherein each record has at least 
one recognition site for one predetermined restriction 
enzyme or for restriction enzymes included in a set of 
predetermined restriction enzymes, and; determine a set of 
statistics associated with the restriction enzyme 
recognition sites for at least a second subset of genetic 
records in the first subset; 
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Motivation of lack of unity 

Methods of directional cloning of cDNAs by the use single restriction 
enzymes having a hapaxotermini stic recognition site is well known in the 
prior art. J. Han and W. Rutter describe 1 ambda-gt22S containing two 
unique in frame Sfil sites positioned in such way that a single cleavage 
site of the vector by Sfil generates two asymmetric cohesive ends. This 
vector is suitable for directional cloning of a full-length cDNA library 
which was generated by a primer adapter strategy for cDNA synthesis, The 
phage were screened on agar plates, and individual clones were isolated 
from the phage library, or "mini -prep" lambda DNA templates by the PCR, 
without subcloning steps (NAR 16:11837,1988). A. Zelenetz and R. Levy 
described a method of directionally cloning cDNA, by constructing a pair 
of vectors and devised a cDNA cloning strategy that improves upon 
previously published methods. The vectors, pl_IB:AZ and pLIB:ZA, have two 
unique (distinct religation specificities; Sfil sites flanking a stuffer 
fragment which contains the tetracycl ine-resi stance element. These 
vectors permit the directional cloning of cDNA in both sense (pLIB:AZ) 
and antisense (pLIB:ZA) orientations relative to the promoter for phage 
T3 RNA polymerase. cDNA that was synthesized using a primer with a 5' 
sequence of a Sfil.B site followed by an oligo(dT)16 3' tail was then 
li gated to an adaptor with the sequence of a Sfil (A) site produced 
directional molecules that could be cloned into the pLIB vectors (Gene 
89, 123-127, 1990). 

Furthermore, M Aebi et al . described the directional cloning of the 
RbetaG sequence inserted as PVuII-Bglll fragment into the Hindi- and 
BamHi -cleaved SP64 plasmid, and the cloning of 5' -truncated beta-globin 
genes by li gating Taql-Bglll fragments into the AccI- and BamHI-cleaved 
SP64 vectors (Cell 555-565, 1986). Therefore, the directional subcloning 
of DNA fragments using two different vectors and four different 
restriction type II enzymes having infrequent restriction sites in said 
ORF, and generating ends, wherein the first and third restriction enzymes 
(PvuII and HIincII) and the second and fourth restriction enzymes (Bglll 
and BamHI) can be li gated by combining the second vector with the first 
linear DNA fragment in a suitable buffer, is already described in the 
prior art and well known for a man skilled in the art. 
Moreover, D. Bilcock et al . and US20030143522 described already vectors, 
comprising (i) one or more restriction enzyme recognition sites for Sgfl, 
(ii) comprising an ATG sequence, and in addition to Sgfl, a restriction 
enzyme recognition site for an enzyme producing blunt ended DNA. Said 
vector, once digested with Sgfl and said restriction enzyme which 
generates blunt ends generates a 3'-TA overhang at one site of the DNA 
fragment and a flush end on the other site (J. Bio. Chem 274, 
36379-36386,1999). 

W09102077 describes an efficient cloning system that is particular useful 
for cloning cDNA copies of eukaryotic mRNAs and can direct the 
orientation of inserts in plasmid composite rectors with large cloning 
capacities. A genetic cloning vector comprising at least one replicon; 
and a site for inserting DNA segments to be cloned that includes at 
least two non-symmetrical restriction enzyme recognition sequences, 
wherein at least two of said non-symmetrical restriction enzyme 
recognition sequences are identical; and the first of said identical 
restriction enzyme recognition sequences is in the inverted orientation 
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with respect to a second identical sequence, and said first and second 
identical restriction enzyme recognition sequences include greater than 
six positions having invariable DNA base pairs. Moreover, W00107633 
described a method for directional insertion of DNA, comprising 
providing a recipient DNA vector having a restriction site which contains 
a degenerate recognition sequence and which generates cohesive ends when 
digested with its corresponding restriction endonuclease (RE), and 
digesting recipient DNA vector with RE corresponding to the restriction 
site, generating two cohesive ends on the digested vector. 



In the light of the prior art, the first problem of underlying 
application can be defined as the provision of an alternative method of 
directional subcloning of DNA fragments. 

The first solution as described and claimed can be summarized: -A method 
for the directional subcloning of DNA fragments comprising: a) providing 
a first vector comprising a first selectable marker gene and a DNA 
sequence of interest, which DNA sequence of interest is flanked by at 
least two restriction enzyme sites (REs), wherein at least one of the 
flanking RE sites is a site for a first RE which has infrequent 
restriction sites in cDNAs or open reading frames from at least one 
species and generates complementary single-strand DNA overhangs, wherein 
at least one of the flanking RE sites is for a second RE which has 
infrequent restriction sites in cDNAs or ORFs from at least one species 
and generates ends that are not complementary to the overhangs generated 
by the first RE, wherein digestion of the first vector with the first RE 
and the second RE site generates a first linear DNA fragment which lacks 
the first selectable marker gene but comprises the DNA sequence of 
interest; b) providing a second vector comprising a second selectable 
marker gene which is distinguishable from the first selectable marker 
gene and non-essential DNA sequences, which non-essential sequences are 
flanked by at least two restriction enzymes sites, wherein at least one 
of the flanking RE sites in the second vector is for a third RE which 
generates complementary single-strand DNA overhangs that are 
complementary to the single-strand DNA overhang generated by the first 
restriction enzyme in the first linear DNA fragment, wherein at least one 
of the flanking RE sites in the second vector is for a fourth RE which 
generates ends that are not complementary to the ends generated by the 
first or third RE but can be li gated to the ends generated by the second 
RE, and wherein digestion of the second vector with the third RE and the 
fourth RE generates a second linear DNA fragment which lacks 
non-essential DNA sequences but comprises the second selectable marker, 
which second linear DNA fragment is flanked by ends which permit the 
oriented joining of the first linear DNA fragment to the second linear 
DNA fragment; and c) combining the first and second vectors, the first 
vector and the second linear DNA fragment, or the second vector and the 
first linear DNA fragment in a suitable buffer with one or more REs under 
conditions effective to result in digestion to yield a mixture comprising 
the first and second linear DNA molecules which are joined in an oriented 
manner, said method wherein at least one hapaxoterministic RE is used; 

The second solution as described and claimed can be summer i zed: A method 
for producing a vector suitable for expression of an amino acid sequence 
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of interest, comprising: 

combining at least two vectors in a suitable buffer with one or more 
restriction enzymes and optionally DNA ligase under conditions effective 
to result in digestion and optionally ligation to yield a mixture 
optionally comprising a third vector, wherein a first vector comprises a 
first selectable marker gene and a DNA sequence of interest, which DNA 
sequence of interest is flanked by at least two restriction enzyme sites, 
wherein two or more of the flanking restriction enzyme sites are sites 
for a first restriction enzyme which is a hapaxotermini stic restriction 
enzyme, wherein digestion of the first vector with the first restriction 
enzyme generates a first linear DNA fragment which lacks the first 
selectable marker gene but comprises the DNA sequence of interest and a 
first pair non-self complementary single-strand DNA overhangs, wherein a 
second vector comprises a seconcl selectable marker gene which is 
distinguishable from the first selectable marker gene and non-essential 
DNA sequences that optionally include a counterselectable gene, which 
non-essential DNA sequences are flanked by two or more restriction enzyme 
sites, wherein two or more of the flanking sites in the second vector are 
for a second restriction enzyme which is a hapaxotermini stic restriction 
enzyme, wherein digestion of the second vector with the second 
restriction enzyme generates a second linear DNA fragment which lacks 
non-essential DNA sequences but comprises the second selectable marker 
gene and a second pair of non-self complementary single-strand DNA 
overhangs, wherein each of the second pair of the non-self-complementary 
DNA overhangs is complementary to only one of the single-strand DNA 
overhangs of the first pair of non-self complementary single-strand DNA 
overhangs and permits the oriented joining of the first linear DNA 
fragment to the second linear DNA fragment. 



In the light of the prior art, the second problem of underlying 
application can be defined as the provision of an alternative method of 
inducing expression of a DNA sequence of interest in a host cell. 
The solution as described and claimed can be summarized: contacting a 
recombinant host cell which is deficient in rhamnose catabolism, and has 
a recombinant DNA molecule comprising a rhamnose-inducible promoter 
operably linked to an open reading frame for a heterologous RNA 
polymerase, with rhamnose and an expression vector comprising a promoter 
for the heterologous RNA polymerase operably linked to a DNA sequence of 
interest. 



In the light of the prior art, the third problem of underlying 
application can be defined as the provision of a further plasmid with 
positive selection and cloning based on a conditionally lethal gene. 
The solution as described and claimed can be summarized: -A method 
comprising introducing a vector comprising a nucleic acid fragment 
encoding a barnase which lacks a secretory domain into a recombinant host 
cell which expresses barstar from a promoter which is constituti vely 
expressed in procaryotic cells. 



In the light of the prior art, the fourth problem of underlying 
application can be seen in providing alternative vectors comprising a 
single restriction enzyme type II site. 
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The solution as described and claimed can be summarized: -A vector 
comprising an open reading frame 3' to a DNA fragment of no more than 30 
base pairs, which DNA fragment comprise a ribosome binding site, a Sgfl 
recognition site, and a sequence which, when present in mRNA enhances the 
binding of the mRNA to the small subunit of a eucaryotic ribosome; a 
vector comprising a Sgfl recognition site, a sequence which comprises ATG 
and which sequence when present in mRNA, enhances the binding of the mRNA 
to the small subunit of a eucaryotic ribosome, and an open reading frame 
which begins at the ATG in the sequence; 



In the light of the prior art, the fifth problem of underlying 
application can be seen in providing alternative vectors comprising a 
single restriction enzyme type "II site 5' to a recognition site for a 
first restriction enzyme which generates blunt ends. 
The solution as described and claimed can be summarized: -A vector 
comprising a Sgfl recognition site 5' to a recognition site for a first 
restriction enzyme which generates blunt ends; a vector comprising a 
first open reading frame which includes a Sgfl recognition site and a 
recognition site which is not in the open reading frame for a restriction 
enzyme that has infrequent restriction sites in cDNAs or open reading 
frames from at least one species and generates blunt ends; a vector 
comprising a ribosome binding site which optionally overlaps by one 
nucleotide with a Sgfl recognition site and a recognition site which is 
not in the open reading frame for a restriction enzyme that has 
infrequent restriction sites in cDNAs or open reading frames from at 
least one species and generates blunt ends; a vector comprising a first 
open reading frame which includes a recognition site for a first 
restriction enzyme that generates a 3' TA overhang and a recognition site 
for a second restriction enzyme that is not in the open reading frame 
generates blunt ends; a support comprising a plurality of recombinant 
vectors; a process to prepare said support; a library of recombinant 
cells comprising said recombinant vectors; 



In the light of the prior art, the sixth problem of underlying 
application can be seen in providing alternative vectors comprising a 
"blunt ended" single restriction enzyme type II site, and is flanked at 
the 5' end by a restriction enzyme for a first restriction endonuclease. 
The solution as described and claimed can be summarized: -A vector 
comprising a first open frame which includes a Pmel recognition site and 
is linked at the 5' end by a recognition site for a first restriction 
enzyme that generates complementary single-strand DNA overhangs; a 
support comprising a plurality of recombinant vectors, wherein at least 
one recombinant vector was prepared by using said vector including said 
Pmel site; a method to prepare said support; a library of recombinant 
cells comprising said recombinant vectors; 



In the light of the prior art, the seventh problem of underlying 
application can be seen in providing a support of alternative recombinant 
vectors comprising a promoter and an open reading frame. . 
The solution as described and claimed can be summarized: -A support 
comprising a plurality of recombinant vectors, two or more of which 
comprise an open reading frame for a different polypeptide, wherein at 
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least one recombinant vector comprises a promoter and an open reading 
frame which is flanked by two exchange site; a method to prepare said 
support; a library of recombinant cells comprising recombinant vectors or 
a library of recombinant vectors comprise an open reading frame for a 
different polypeptide; a method to prepare a plurality of mutagenized 
recombinant vectors: comprising providing DNAs comprising a plurality of 
mutagenized open reading frames flanked by two restriction enzyme sites 
for a first restriction enzyme which is a hapaxotermini stic restriction 
enzyme and generates a first pair of non-self complementary 
single-stranded DNA overhangs; a library of recombinant cells or a 
library of recombinant vectors, a plurality of which recombinant vectors 
comprise said mutagenized recombinant vectors; 



In the light of the prior art, the eighth problem of underlying 
application can be seen in providing an alternative method for performing 
genetic analysis. 

The solution as described and claimed can be summarized: -A method for 
performing genetic analysis, comprising a) populating a database of 
genetic data with a plurality of genetic records; b) querying the 
database of genetic data to identify a first subset of genetic records; 
wherein each record has at least one recognition site for one 
predetermined restriction enzyme or for a restriction enzymes included in 
a set of predetermined restriction enzymes; and c) determining a set of 
statistics associated with the restriction enzyme recognition sites for 
at least a second subset of genetic records in the first subset; A 
computerized system for genetic analysis, comprising a database of 
genetic data; a processor; a set of one or more programs executed by the 
processor causing the processor to: query the database of genetic data to 
identify a first subset of genetic records; wherein each record has at 
least one recognition site for one predetermined restriction enzyme or 
for restriction enzymes included in a set of predetermined restriction 
enzymes, and; determine a set of statistics associated with the 
restriction enzyme recognition sites for at least a second subset of 
genetic records in the first subset. 



In the view of the fact that methods for directional cloning are known; 
due to the fact that vectors for the directional cloning of multiple DNA 
sequences are already known, furthermore, due to the fact that vectors 
comprising a Sgfl recognition site 5' to a recognition site for a first 
restriction enzyme which generates blunt ends are state of the art, and 
libraries of recombinant cells comprising recombinant vectors or a 
library of recombinant vectors are known, and moreover alternative 
methods of preparing a support comprising a plurality of recombinant 
vectors are well known, due to essential difference of the eight problems 
and at least nine different solutions and due to the fact that no other 
technical features can be distinguished which, in the light of the prior 
art, could be regarded as special technical features common to these 
solutions, the ISA is of the opinion that there is no single inventive 
concept underlying the plurality of claimed inventions of the present 
application in the sense of 13.1 PCT. Consequently there is lack of unity 
and different inventions, not belonging to a common inventive concept are 
formulated as the different subjects on the communication pursuant to 
Art. 17(3)(a), PCT. 
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